Data on Secondary and Higher Secondary examination (science stream) results from Tripura (North-East India) schools are analyzed to measure the performance of students based on tests and also the performance measures of schools based on final results and continuous assessment processes are obtained. The result variation in terms of grade points in the Secondary and Higher Secondary examinations are analysed using different sets of performance measures. The transition probabilities from one grade to another grade are calculated for individual students. The performance measures defined for students as well as for different categories are obtained numerically from real life data.
Introduction
Assessment of students' performance is one of the most challenging areas of teachinglearning process. Teaching-learning itself is a complex process which ensures communication between human minds contributing enormous wealth to the history of civilization. Assessment is an inseparable part of teaching-learning process which is not an end of the process but, is a tool for the improvement of the learning process. Power of assessment process is cumulative. Here point is to monitor students' performance and observe their progress towards prefixed goal in the spirit of continuous improvement. Hence, to understand the grading pattern and analyze the performance of the students even beyond classroom, scientific analysis of the assessment pattern is more than necessary.
Modeling of assessment pattern represents the behavior of teaching-learning process. Apart from students' individual performance, it seems that the nation has recognized the fact that its public high schools are not adequately preparing students' for college, careers, and life in the twenty-first-century global economy. National leaders and the education policy community have embraced the idea that the education system must establish -college and career readiness as the goal for all students'. There also has been wide-spread acknowledgement that addressing the problems in low-performing high schools is necessary if that goal is to be met. To improve the status of schools one has to define and analyze the performance measures of individual students' and also institutions in which they are enrolled.
Several important questions crop up with the continuation of assessment processes. If performance status of a student in the institute is determined by grade point achieved at the end of a test, then with what probability his / her level of performance changes in either direction may be answered only with proper probabilistic pattern of the grades. To describe the grading pattern, the Markov model with discrete time and discrete state space is adopted.
The next section of this article includes a brief review of literature on the subject. Section three is about the model adopted and description of performance measures considered for analysis. Data source and numerical results with real life data is incorporated in section four and five respectively.
Review of Literature:
Examination results are one of the indicators of students' success and school performance. A series of papers known as Black Papers (Cox and Dyson 1969a , 1969b and 1970 came into existence as a consequence of criticism of British Education system. Jencks et. al. (1972) argued that half the difference of students' academic outcomes could be due to their social background and type of schools they attended. In an article Wright and Wiese (1988) argued that Teachers judgment in students' evaluation is an important tool for comparing grading methods. Examination results remain always important tool for the young generation to get a better paid job. Stubbs (1998) performed data analysis of 3000 students for the year 1996. Kamath (2003) put forward a discussion on school performance where it was emphasized that low-performing public schools are responsible for high drop-out rate of school children in India. Dulwat and Rai (2005) identified students' level of satisfaction as performance measure. Khatoon and Mahmood (2010) analyzed data related to Mathematics anxiety of secondary school students based on parameters Gender, School Type and Score in Mathematics. Adenaike and Olaniyi (2010) stressed on Total Quality Measures on Secondary School Students' Academic performance in Ogun State. Besides this many more articles are available in literature which is beyond the scope of this article. As far as the grades of individual students' are available at different point of time, they may be probabilistically analyzed by (Sarma, Sarmah 1999 ).
The transition probability matrix of the chain may be written as P = 1 (1 ) (1 ) 0
Statistical estimation of transition probabilities Pij may also be obtained by using the method of maximum likelihood by (Anderson, Goodman, 1957 ).
2. Performance Measures of Students Based on Tests.
As mentioned earlier the results on individual performances of students' are already obtained by (Sarma, Sarmah 1999) , the expressions for performance measures are obtained by using the theory of Markov chain.
The mean time required for a student starting with the grade i at the beginning of the course to come out with grade j is
is the probability that a student visits the state j for the first time in 'n' tests provided, he / she enters the state i initially.
Hence, the mean time required for a student starting with initial grade '0' to reach the same grade '0' in a total number of 'k' tests is 00
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Again the mean time required for a student starting with grade '1' to go back to grade '1' after 'k' tests is given by,
Similarly, the mean time required for a student starting or entering the school initially with grade '2' to go back again to the same grade '2' at the end is,
Expected Number of Times Students' Visits to Different States.
Let ij M = Expected number of times a student visits the state j, provided the student was in the state i initially. That is, if the student visits the state j for the first time in k tests, then,
In this context following three cases were discussed.
Case -I:
If i = j = 0, then
So, the expected number of times a student visits the grade '0' for a fixed number of tests 'n', can be easily obtained, provided the student starts with grade '0' initially.
Case -II:
If i = j = 1, then
Hence for i = j = 1, the expected number of times a student visits the grade '1', in a fixed number of tests can be obtained, if the student starts with grade '1' initially.
Case -III:
If i = j = 2, then
M gives us the expected number of times, the student visits the grade '2', if the student starts with grade '2' initially.
4. Performance Measures of Schools Based on Final Results.
Sarma, Sarmah (1999), described various sampling schemes that describe probabilistic structure of performance of educational institutions which are mentioned below:
Let ni be the total number of students in grade i at the end of an assessment process for i = 0, 1, 2. Where ni follows Trinomial distribution.
Hence the probability mass function (p.m.f.) of Trinomial distribution is,
Where n = n0 + n1 + n2 and P0 + P1 + P2 = 1.
Hence, the Expected value is ( )
5. Performance Measures of Schools Based on Continuous Assessment.
In this section, we are trying to analyze the performance of schools on the basis of sets of students' falling under different categories. The performances are measured on the basis of number of tests and total number of students falling in three classes S 0 , S 1 and S 2 defined in section 3.1.
Let us define performance measure ( ) 
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The range of Rj may be determine by taking lower limit of (
And the upper limit of ( )
Now it is clear that,
is performance measure of m th test in comparison to the 1 st test under a defined category for state j, where j = 0, 1, 2.
is the average performance measure of all 'm' tests under a defined category for state j, where j = 0, 1, 2. Table 1 in the appendix.
Data Source

1. b. Calculation of the Limiting Probabilities:
The transition probability matrix for a finite state irreducible Markov chain satisfies the The values of 'n' and the limiting probabilities of the different matrices discussed in (Saha, Sarmah, 2010) are shown in Table 2 in the appendix.
1. c. Calculation of Mean Recurrence Times:
The mean number of steps required for a student starting with the grade i at the beginning of the course to achieve grade j is 
1. d. Calculation of Expected No. of Times Students' Visit to Different States:
Expected number of times students' visits to different states are presented in section 3.3 and numerically they are obtained for same set of data, shown in Table 4 in the appendix.
2. Performance Measures of Schools Based on Final Results.
In this section, expected value of ni , the number of students' in grade 'i' in final examination for i = 0, 1, 2 are estimated with the same set of data, which is shown in the appendix as Table 5 .
Ratio of observed to expected number of states corresponding to different categories are calculated by using the formula: Where, Table 6 shows the Ratio of observed to expected number of states corresponding to different categories in the appendix.
Comparing r00 and r10 :
Comparison between r00 and r10 by column diagram is shown as Figure 1 in the appendix.
Comparing r01 and r11 :
Comparison between r01 and r11 by column diagram is shown as Figure 2 in the appendix.
Comparing r02 and r12 :
Comparison between r02 and r12 by column diagram is shown as Figure 3 in the appendix.
Discussion
From the Table 5 , it has been observed that, the observed values of ni for i = 0, 1, 2 at the end of the course for all the categories are closer to the expected values. This shows that, there is somewhat a noticeable difference between the number of observed states at the entry level and at the exit point. It is to be noted that,
for all categories except (ICSE , Bengali medium and boys' school ) lies approximately in (9, 10) which indicates that expected number of students getting grade 1 is almost 10 times larger than the expected number of students getting grade 0.
Similarly, the expected number of students' getting grade 2 is almost 2 times larger than the expected number of students' getting grade 1. The situation in which expected number of students whose score falls in [0, 50] is tweenty times larger than the expected number of students' whose score falls in [75, 100] is somewhat alarming.
Hence, Educationists, Policy Makers and Human Resource Ministry should join hands to face the situation. From Table 6 and the corresponding graphs, it is clear that, the ratio (i) r00 > r10 (ii) r01 > r11 and (iii) r02 < r12 . So, this is a clear indication of sharp raise in number of students falling in the range [0, 50] at final examination per unit of expectation.
Performance Measures of Schools Based on Continuous Assessment
The three performance measures viz.
(1) Test to test performance
are calculated based on the basis of number of students' included in grade j, j = 0, 1, 2 in different tests for all the four parameters.
The numerical values of performance measures are presented as Table 7 , 8, 9, 10, 11 and 12 in the appendix only for one parameter viz. Medium of instructions (English and Bengali medium) for demonstration purpose only.
Discussion
From Table 7 Rj , . However for grade "1" variability among the measures is less. Again there is noticeable variability corresponding to grade "2" for both the categories. This indicates that, performance measures corresponding to grade "1" for both the categories are somewhat remain uniform whereas grade "0" and grade "2" are more sensitive. Compare Between r02 and r12 
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